SPLICING OF FALSEWORK POSTS

Ti nber fal sework posts may be spliced. The guidelines
contained herein shall be used to analyze properly |ocated
post splices.

Splice plates shall be assumed to act in pairs, one on either
side of the post. Plates are required on all sides of the
post since horizontal |oadings can act in any direction.
Mnimum | ength of splice plates shall be 4 tinmes the nmaxi mum
post w dth %48 i nches for 12" x 12" posts) and the splice

pl ates shall be centered. The m nimum thickness of splice
plates for 12" x 12" posts shall be 2 inch nom nal |unber.
Splices shall only be |ocated on posts between ]
upper and | ower ends of the nenbers naking up-
an X-brace. Post splicing shall not be |ocated i\
where it can be assuned that nonent will be

i nduced into the post or SBIice pl ates, as at

upper and | ower post ends beyond bracing
limts, or between pairs of X-braces, as
indicated by the * in the figure to the right.

Y
Longi tudi nal bracing will often have a "
difrerent configuration than the transverse *
bracing. Use the |ongest unbraced |ength. Q Vi
4

The figure to the right assumes transverse
bracing with no | ongitudinal bracinﬂ, or with
| ongi tudi nal brace connections matching the
uppernost and | owernost transverse brace

connections. Post splices, for posts braced )
bot h transverselﬁ and |ongitudinally, nust be Y/ \
| ocated within the post |ength between points

of restraint (or brace connection |ocations) of
both transverse and |ongitudinal pairs of
X-brace connections.

Metal banding (strapping) offers no apparent structural
restraint and may not be used as a substitute for nails.

The followng criteria is to be used for analyzing splices:
1 . Determne the post |oading. The vertical post | oad
w Il be the sumof all dead (excluding post weight)
and live loads. If the post is to support falsework
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over traffic the load used shall be the greater of
the follow ng:

(1) 150 Percent of the design |oad, or

(2) The increased or readjusted |oads caused
by the prestressing forces.

2. Determ ne the |ongest unsupported, or unbraced
| ength, of post between points of restraint
considering both transverse and | ongitudi nal
di rections.

3. Verify that the post is not overstressed for the
| ongest unbraced | ength condition.

4. Determ ne the smallest theoretical post which wll
nmeet the design vertical |oad for the |ongest
unsupported length. This theoretical post will be
smal [ er than the actual post, but will still have to
nmeet the stress requirenents outlined in 3 above.

5. Determne the section nmodulus required for the
splice plates based on the smallest theoretical FOSt
sl ze, but which are to be installed on the actua
post .

6. AppIY a fictitious load equivalent to 0.75% of the
total vertical post load normal to the axis of the
ost and splice plates for a splice hypothetically
ocated m dway between the nost w dely spaced points
of restraint.

7. Eval uate horizontal shear using only the side
pl ates.
8. Determ ne the nunber of nails required. The nunber

of nails required is determned fromthe force

induced in the cover plates fromthe fictitious

| oading. Verify a mninumof 11 dianeters
enetration in the post or use reduced val ues for
esser penetration. Load duration factors for

splice plates shall not exceed 1.0.

Physical testing at the Transportation Laboratory
has indicated that nail resistance equal to tw ce

the normal permtted value for |ateral |oading-may
be used for splice plate connections.

An exanpl e probl em denonstrating the analysis of square post
splicing follows:
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EXAMPLE PROBLEM

This exanpl e probl em consists of 2 parts, the purpose of which
Is to denonstrate the analysis of two separate posts which are
to be spliced.

Posts: 12" x 12": Unsupported 12 feet transversely
4222222) and 20 feet longitudinally.
Splice |ocated near m d-height of single X-braced

<§§> f’§7 post .
f: ::’ Splice plates: 2" x |0" x 4'-0" each side of post

’ mnfh 15 - 16d duplex nails in each half of the
spli ce.

Good wor kmanship with full bearing and with no
built in eccentricity is required.’

PART |. Post No. 1: Load = 55,000 Lbs. Post is
adj acent to, and supporting fal sework over traffic.

PART 2. Post No. 2: Load = 92,500 Lbs. Post not
\\\»,r// adj acent to, nor supporting fal sework over traffic,

PART 1. Anal ysis of Post No. 1

1 .Determ ne |oad on post adjacent to traffic:
Load = 150% 55, 000) = 82,500 Lbs

Determ ne section nodul us of post and conpare to
required:

bd? _ (12) (12)2
3 3

S = = 288 > 250 in? OK

2 . Longest distance between laterally restrained points
equals 20 feet in the longitudinal direction. Use
| ongest unbraced length = 20 feet.
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3. Verify that the post is not overstressed for the |ongest
unbraced | ength.

Determ ne the allowable stress based on unbraced |ength:

480,%00 = 480,000 - 4 900 < 1,600 psi
L 20(12) P
a0 [252]

Determ ne stress in post due to vertical [oad:

82,500 Lbs = 573 < 1,200 psi
144 1In
4. Determne the m ni num post

_ di nensions re
maxi mum post

. | Tt guired_by the

| oadi ng. The m ni mrum post di nensions w ||
be those of a square post which is capable of carrying
the applied vertical load. This may be determ ned by
equating £, to F.:

fe= ke

o
1

(55, 000) (1.5) = 82,500 Lbs; L = (20) (12) = 240 inches
A

(&)

o)
1

P _ 480,00042
FEAE
| PL? v (82 500)(240)21M |
Q= |——= = ! = 9. i
[480,000] [ 480,000 ] 9.97 inches
Conp

are mni mum post section nmodulus to section nodul us
devel oped by splice plates.

M ni mum post section nodulus (9S):

Check against section nodulus of planned splice plates.
Cal cul ate splice plate section nodulus for plates
installed on a full dinensional post.
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Splice plate section nodul us:

2 x 10
— G =@= = — plates A y Ay’ I, I
1 1 13.875 6.75 632 2.6 635
N A - 1 13.875 6.75 632 2.6 635
2 13.875 0 0 98.9 99
2 13.875 o} 0 98.9 99
I -l
o 7 ; , 1,468 1n
s d
g = 1,468 1N _ 195 7 in3> 165 in?
7.5 1n

A section modulus of 250 in®is the m ni mum post section
nmodul us required for a post adjacent to traffic. This
splice is not acceptable for use on a post adjacent to
traffic since the net section nodulus of the splice
plates (195.7 in”) is less than the 250 in® m ni num wood
section nmodul us specified in Section 51-1.06A(3), Specia
Locations, of the Standard Specifications.

The proposed splice for Post No. 1 as submtted cannot be
used for the pé&pose intended.

PART 2. Analvsis of Post No.2

Post No. 2 wll be analyzed for a load of 92,500 pounds. This
post i s not ad%acent to, nor is it supporting fal sework over
traffic; therefore, no section nodulus requirenents are
SEecified for an unspliced post at this |ocation. However,

the splice plates will need to develop the theoretical mninmm

post section nodul us.

1. FTE% | oadi ng not adjacent to traffic condition = 92,500

2 . Longest distance between |ateral restraint points = 20
feet.
3 . Determine the allowable stress based on unbraced |ength:
480,000 _ 480,000

BRe)

=1,200 < 1,600 psi

Determ ne stress in-post due to vertical |oad:

92,500 Lbs

I = 642 < 1,200 psi
144 In
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4. Determ ne the m nimum post dinensions re%uired_by t he
maxi mum post | oadi ng. The m ni mum post di nensions w ||
be those of a square post which is capable of carrying
the applied vertical |oad. This may be determ ned by
equating £, to F.:

fc = Fc
P =92,500 Lbs; L = (20)(12) = 240 inches
Y, 2
P _ 480,000 . . a.._gq4 - P _ 480,000d4
A L\ a? L?
(3
PL? B (92,500) (2 )2"4
. 40 .
d = |—— = ! = 10.26 inches
[430,000] [ 280, 000 ] *

5 . Conpare m ni mum post section nodulus to section nodul us
devel oped by splice plates.

M ni mum post section nodulus (S):
bd? a® _ (10.26)° _

Check against section nodul us of planned splice plates.

The section nodulus of the splice plates is the sane
as detegrmned for the post in Part 1: 195.7 in” >
180 in”. The section nmodulus of the splice is
satisfactory for this post loading at this |ocation.

6 . Aﬁply a fictitious lateral load (P') equivalent to 0.75%
of the post loading (P) normal to the post-axis at the
post splice |ocation hypothetically centered between
restraint points).

Lateral load: P = 0.75%92,500) = 694 Lbs.
¢P' = 0.75% P

C - |F

- /A\r“m - <

I == = : ]

2
{
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Fromthe rotated post depicted in the Erevious figure,

the top and bottom splice plates will be referred to as
‘cover plates', with the other two splice plates referred
to as 'side plates'.

3. EBEvaluate the side plates for shear. Only the side plates
are to be considered for shear resistance.

Shear = P’/2 = 694/2 = 347 Lbs.

Hori zontal Shear:

ve=23V- 3(347 Lbs). =19 < 140 psi OK
2A 2(2 plates) (13.875 in?/plate)

8 . Determi ne nunmber of nails required.

The required nunber of nails in each half of a splice
plate is to be determned in the follow ng manner:

a. Determi ne end reactions (V? of a beam equivalent to
the | ongest unrestrained length (L) |oaded centrally
wth a tictitious concentrated load (P') equal to
the applied lateral load. This assunes the splice
is located centrally between the |argest spaced

oints of lateral restraint (longest unbraced

ength).
V = P’/2
b. Determ ne the nonent at the center of the splice.
M= V(L/2) =P /2(L/I2) = PL/I4
C. Determne length of a resisting nmonent couple arm of

forces (F) between the centers of thickness of the
cover plates. Arm = post width + 2(1/2)t of the
SPIice plates. For a 12" x 12" post wth 2" cover
pl at es:

Arm= 12 + 2(1/2)1.5 Inches.

d. Determine F by dividing the nmoment determined in
part b above by the couple nonment arm determned in
part ¢ above.

F=(PL4/AmMm
e. Determne the lateral |oad resistance value of one

nail in a cover plate. This value may be doubl ed
for splice plate usage.
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Nunber of nails required then equals the force (F)
di vided by the value of one nail for |ateral
| oadi ng.

No. of Nails = F/Nail Value (round up)
Reaction V = 694/2 = 347 Lbs.
Monent M = 694(20)/4 = 3,470 Ft-Lbs.
Arm= 12 + 2(1/2)1.5 = 13.5 I nches.
Force F = MArm= 3,470(12 In/Ft)/13.5

= 3,084.4 Lbs.

NDS Nail value is doubl ed:

Desired penetration of 16d nail = 11d = 1.78 In.
Actual penetration of 16d = 3.125 - 1.5 = 1.625 In.
Nai | val ue nust be prorated.
Nai | value for full 11d penetration = 108 Lbs.
Nai|l value for mn. of 0.59 Inches = 36 Lbs.

Praorated nail. value:.

1.625 - 0.59
1.78 - 0.59

2[36 + (0.8697)(72)]
2(98. 62)
197 Lbs/ nai

Nail value 2|36 +

(108 - 36)

Nunber of 16d nails required:

3,084.4 Lbs

— = 16 > 15
196 Lbs/Nail

Nails required =

The proposed splice is not acceptable since the
nunber of 16d nails provided is |less than the nunber
required.

For curious conparison, determne the nunmber of 20d
nails that woul d have been required.

Desired penetration of 20d = 2.11 inches.
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Actual penetration = 3.625 - 115 = 2.125" K
Nai | value for 20d nail = 139 Lbs.

Nails required = 3084.4 Lbs - _ ,,

2(139 Lbs/nail)

The design splice plates will be satisfactory for the maximum
unbraced | ength, for the post |oading, and for the |ocation of
intended use with a total of either 16 or nore 16d dupl ex
nails or 12 or nore 2Qd duplex nails per each half of each
splice plate.

It will be necessary to verify that splices will not be
| ocated on unbraced portions of posts, as at upper and |ower

post ends beyond bracing limts, or between pairs of X-braces
where nonents mght occur

FALSEWORK MEMO NO. 8 (Reissued 4/93)
C8-9



